China ‡Department of theoretical chemistry and computational chemistry, Sun Yat-sen University,
Theoretical Calculations:
A body-centered cubic SG206 crystal structure of In 2 O 3 was constructed with the lattice constant set as 10.094Å. 1 The first-principle calculations were performed by CASTEP 2 to optimize the crystal structure and calculate the energy band structure. Structure of In 2 O 3-n was obtained by taking some oxygen atoms away in the molecule. 3 Perdew, Burke and Ernzerhof (PBE) functionals of density-functional theory (DFT) method within the generalized gradient approximation (GGA) was introduced to treat the exchange and correlation of electron. The plane-wave basis set was described with a 4×4×4 Monkhorst-Pack k -point grid and an energy cutoff of 300 eV. As is shown in Figure S3 , the first vacancy level is measured about 0.055 eV below the bottom of E c , and the second one is 0.094 eV. The direct optical band gap (E g ) of a semiconductor nanomaterial can be calculated from the equation of (αhν) 2 = A(hν -E g ), where hν is the photon energy, α is the absorption coefficient, and A is a constant for the material. 5 As shown in Fig. S3 
